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A Feasibility Study of Methodological Issues and Short-Term Outcomes in
Seriously Injured Older Adults
Abstract
Background: For any given traumatic injury, older adults experience a longer hospitalization, more
complications, and higher mortality than do younger patients.
Objectives: To prospectively identify problems in designing follow-up studies in seriously injured older
adults without head injury and to examine outcomes after serious trauma in older adults who were sent to
a level I trauma center.
Methods: A short-term descriptive follow-up design was used in which each patient served as his or her
baseline. Eligible patients had injuries that required admission to an intensive care unit, a hospital length
of stay longer than 72 hours, or surgery. Patients with isolated hip fractures, central nervous system
injuries, and burn injuries were excluded. Data were collected by using standardized instruments during
the acute hospital stay and 3 months after discharge from the hospital.
Results: During a representative 2-month period, 21% of a potential 77 subjects died in the hospital, 44%
had cognitive impairment that precluded participation, and 17% declined to participate. Twenty older
adults (mean age 73.5 years) who were injured in motor vehicle crashes (45%), falls (35%), or pedestrian
accidents (15%) or who had gunshot wounds (5%) were enrolled. Ten percent died after discharge. Levels
of physical disability at 3 months after discharge were higher than those before the injury (score on
Sickness Impact Profile physical subscale 24.5 vs 10.9, P = .02), and psychological distress (Impact of
Event Scale score 20.9) remained elevated.
Conclusion: Mortality, disability, and posttraumatic psychological distress after discharge are problems in
seriously injured older adults.
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A FEASIBILITY STUDY OF METHODOLOGICAL
ISSUES AND SHORT-TERM OUTCOMES IN
SERIOUSLY INJURED OLDER ADULTS
By Therese S. Richmond, PhD, CRNP, Hilaire J. Thompson, PhD, CRNP, CNRN, Donald Kauder, MD, Keith M.
Robinson, MD, and Neville E. Strumpf, PhD. From School of Nursing (TSR, NES), Division of Traumatology
and Surgical Critical Care (DK) and Department of Rehabilitation Medicine (KMR), School of Medicine, University of Pennsylvania, Philadelphia, Pa, and Biobehavioral Nursing and Health Systems, University of
Washington, Seattle, Wash (HJT).

• BACKGROUND For any given traumatic injury, older adults experience a longer hospitalization, more
complications, and higher mortality than do younger patients.
• OBJECTIVES To prospectively identify problems in designing follow-up studies in seriously injured
older adults without head injury and to examine outcomes after serious trauma in older adults who were
sent to a level I trauma center.
• METHODS A short-term descriptive follow-up design was used in which each patient served as his or
her baseline. Eligible patients had injuries that required admission to an intensive care unit, a hospital
length of stay longer than 72 hours, or surgery. Patients with isolated hip fractures, central nervous system injuries, and burn injuries were excluded. Data were collected by using standardized instruments
during the acute hospital stay and 3 months after discharge from the hospital.
• RESULTS During a representative 2-month period, 21% of a potential 77 subjects died in the hospital,
44% had cognitive impairment that precluded participation, and 17% declined to participate. Twenty
older adults (mean age 73.5 years) who were injured in motor vehicle crashes (45%), falls (35%), or
pedestrian accidents (15%) or who had gunshot wounds (5%) were enrolled. Ten percent died after discharge. Levels of physical disability at 3 months after discharge were higher than those before the injury
(score on Sickness Impact Profile physical subscale 24.5 vs 10.9, P = .02), and psychological distress
(Impact of Event Scale score 20.9) remained elevated.
• CONCLUSION Mortality, disability, and posttraumatic psychological distress after discharge are problems in seriously injured older adults. (American Journal of Critical Care. 2006;15:158-165)

I

njury is an important public health concern; it is
one of the leading health indicators of Healthy People 20101 because it contributes to preventable
death and disability. Generally considered a problem
limited to adolescents and young adults, traumatic
injury is occurring with increased frequency among
older adults. In 2004, more than 2.9 million older adults
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were treated for nonfatal traumatic injuries in hospital
emergency departments; 18% of these patients were
hospitalized.2 Because of the unprecedented increase in
the population of older adults in the United States and
the apparent risk for injury, a better understanding is
needed of the effects of serious injury on this group.
Similar to their younger counterparts, many older
adults commonly engage in a similar spectrum of
activities, such as driving, and thus are exposed to
comparable risks for serious and/or multisystem traumatic injury. Although older adults make up 12% of
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the US population, they account for 23% of total hospitalizations for traumatic injury.3 Women 65 years
and older are the group most likely to be hospitalized
after an injury.4 The top 3 causes of injury and injuryrelated death in older adults are falls, motor vehicle–
related injuries, and suicide.5 Many strategies have
been aimed at primary prevention (eg, making pedestrian crosswalks safer by extending the walk signals to
allow adequate time to cross or adding pedestrian
islands to reduce injuries to pedestrians caused by
motor vehicles), but little attention has been focused on
secondary and tertiary prevention (eg, the type and
length of rehabilitation provided, early recognition of
depression and delirium after injury). Critical care clinicians can have a marked impact in preventing complications through early recognition of the sequelae of
injury and the initiation of appropriate interventions.
Although the greatest impacts of injury are the
loss of life and human distress, the financial costs are
extensive, because older adults account for almost one
third of all trauma-related expenses despite being a
significantly smaller proportion of the population.6
Included in the costs associated with traumatic injury
are those associated with direct medical care and rehabilitation as well as with lost income and productivity.
Older adults are admitted to the intensive care unit
(ICU) less often than their younger counterparts are
for a variety of factors, including higher initial mortality and undertriage to trauma centers.7,8 However, once
they are admitted, the ICU length of stay of patients
65 years or older is significantly longer than that of
younger trauma patients,7 a factor that significantly
increases the cost of care. Additionally, older trauma
patients require more medical and subspecialty consultations than their younger injured counterparts do
while hospitalized,9 indicating that for older adults,
recovery is often a complicated process.
Physiologically, older adults require greater support than do younger patients after injury if resuscitation and treatment are to be successful and recovery
fully realized. For any given injury, compared with
younger patients, older adults experience a longer hospitalization,9 more complications,9 and higher mortality rates.10-12 Discharge placement to home decreases
as age increases.9,13-15 As the percentage of older adults
increases from the current 12% of the population to
the projected 21% by the year 2050,16 the personal,
societal, and financial costs of caring for seriously
injured older adults will become increasingly important. Thus, consideration and studies of severely
injured older adults as a discrete group, a separate part
of the population of adult trauma patients, are important. Further, viewing outcomes solely in the tradihttp://ajcc.aacnjournals.org

tional, yet narrow, terms of mortality, complications,
and discharge placement is not appropriate.
The difficulties associated with the traditional
approach in older adults were elegantly delineated in
the systematic review by McCusker et al,17 who noted
that use of admission to a nursing home as a proxy for
functional outcome is not always clear cut. They
stated that the decision to admit a patient to a nursing
home involved both cultural and social issues in addition to the patient’s functional status and should be
interpreted with caution. In a recent study on healthrelated quality of life 2.8 years after traumatic injury,
Inaba et al18 found that compared with a normative
uninjured cohort, elderly patients had significant residual disability, as indicated by scores on the 36-Item
Short Form, and a significant decrease in independent
functioning. A limitation of the study was that the
authors had no preinjury baseline data available for
comparison in the injured group. To date, no investigators have examined prospectively short-term outcome
and functioning in elderly trauma patients.
Therefore, we undertook this feasibility study to
prospectively identify problems in designing followup studies in seriously injured older adults and to
examine outcomes after serious trauma in older adults
who were sent to a level I trauma center. The primary
outcome examined prospectively was short-term disability. Disability was broadly conceptualized as a
limitation in the ability of individuals to fulfill socially
defined roles expected of adults within a sociocultural
society.19 Our investigation was guided by the disability theory of Nagi,19 which posits that factors including biological (age), environmental (social support),
and psychological (depressive symptoms and posttraumatic psychological distress) characteristics contribute to disability after injury. This framework has
been used as a guideline in several studies on recovery
from injury in trauma patients.6,20 The specific aims of
our study were to describe factors that preclude enrollment of seriously injured older adults in studies on the
outcomes of injury and to describe disability after
injury in seriously injured older adults.
During this feasibility study, while studying
severely injured older adults, we encountered a number of challenges associated with in-hospital characteristics of patients who were not enrolled. In this
article, we report these findings and preliminary data
on outcomes.

Methods
A short-term, descriptive follow-up design in
which each patient served as his or her baseline was
used. Seriously injured, English-speaking adults more
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than 65 years old who scored 23 or higher on the
Mini-Mental State Examination (MMSE)21 and who
could be contacted via telephone or in person after
discharge from the hospital were candidates for enrollment in the study. Serious injuries were defined as
those that required admission to an ICU, a hospital
length of stay longer than 72 hours, or surgery.
Patients with isolated hip fractures caused by a fall
from a standing position, burn injuries, or central nervous systems injuries were excluded from the study.
An isolated hip fracture from a standing position does
not meet the criteria for severe injury in the state of
Pennsylvania. Burns are a unique form of injury, and
because of their metabolic nature, in research on
injuries are generally studied as an exclusive entity.
Injuries involving the central nervous system precluded participation because of the cognitive requirements of the follow-up interviews.
Instruments

The MMSE, a frequently used indicator of general cognitive function, was used to screen patients for
entry into the study. A minimum score of 23 was used
as the criterion, indicating the minimum level of cognitive ability required for participation.
The Sickness Impact Profile (SIP)22 is a 136-item
self-report performance-based assessment used to
ascertain function before injury and disability after
injury. The instrument consists of 2 dimensions, physical and psychosocial, and 12 subscales: sleep/rest,
emotional behavior, body care and movement, eating,
home management, mobility, social interaction, ambulation, alertness behavior, communication, recreation,
and work. It has an internal consistency of .94.20 Construct and concurrent validity have been established.23
The SIP is scored to provide a total ranging from 0 to
100; 100 indicates the maximum level of disability.
Additionally, each dimension and subscale is scored
on a scale ranging from 0 to 100.
The severity of injury was determined by using
the Injury Severity Score (ISS).24 The ISS is the sum
of the squares of the most severe injury in each of the
3 most severely injured body regions. The 6 body
regions on which the ISS is based are head/neck, face,
chest, abdomen/pelvic contents, extremities/pelvic
girdle, and external. The ISS ranges from 1 (least
severe) to 75 (most severe).25 An ISS greater than 9
has been suggested as a criterion to indicate a “serious” level of injury or a level of injury in elderly
adults that may require admission to an ICU.4,11
Concurrent medical problems were assessed by
using the Charlson Index of Comorbidity. 26 This
weighted index provides a prospective method of cate160

gorizing and evaluating the effect of comorbid conditions on mortality. With this instrument, comorbid
conditions are assigned to 1 of 4 weights derived from
a relative risk model. The weighted comorbidity score
is a significant predictor of 1-year survival (P < .001).
The 19-item Medical Outcome Study Social Support Survey27 was used to measure the size of each
patient’s social network and the perceived availability of
social support. This survey has 4 distinct dimensions
(emotional/informational, tangible, affectionate, and positive social interaction) that were established by multitrait
scaling and confirmatory factor analysis.27 Scale scores
range from 0 (no perceived support) to 100 (high levels
of perceived availability) and can be presented as an
overall support index of support. Each item is short and
simple and has a 5-item Likert-scale response format.
The 15-item Impact of Event Scale (IES)28 was
used to assess the level of subjective posttraumatic
psychological distress. Two components of posttraumatic stress disorder are intrusive memories of the
event and avoiding reminders of the event.29 The IES
is not diagnostic for posttraumatic stress disorder;
rather it provides a severity measure of intrusive memories and event-related avoidance. Total scores range
from 0 to 75. Validity has been well established,28 and
an internal consistency of .88 has been reported.20
Depressive symptoms were ascertained by using
the 20-item Center for Epidemiologic Studies Depression Scale (CES-D),30 which has validity in adults
throughout their life span. Frequency of symptoms
(general physical well-being, psychomotor retardation, depressed affect, and interpersonal functioning)
experienced during the week before contact are rated.
Somatic items are not overweighted in contributing to
the total score, dispelling concern about confounding
effects with disability measures.31 The total score ranges
from 0 to 60; higher scores indicate more depressive
symptoms. Validity and reliability are well established,30 as is internal consistency (.86).31 The inclusion of a somatic subscale score on the CES-D, not
included on other depression rating scales, allows an
examination of the impact of physical symptoms and
depression over time.32
Procedure

The study protocol was approved by the relevant
human subjects board. Patients who met entry criteria
were enrolled during their inpatient stays. A trauma
surgeon and coinvestigator (D.K.) was available to
provide expert opinion about enrollment questions and
to determine medical readiness to participate. Research
assistants made rounds on trauma service patients regularly to enroll subjects and collect data. The research
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assistants were both experienced trauma advanced
practice nurses.
During the initial months, few patients met entry
criteria; therefore, on the basis of reports of the Major
Trauma Outcome Study,33 which indicated higher mortality rates for a given injury severity at 55 years of
age or greater, criteria were expanded to enroll patients
more than 55 years old. This approach increased the
pool of potential subjects only slightly. In the event
that candidates who were directly admitted to a subspecialty service such as orthopedics were being missed,
an identification system involving case managers of
the subspecialty services was added.
Eligible patients were provided a description of
the study, given an opportunity to ask questions and
have the questions answered, and asked to participate.
After informed consent was obtained, each patient
completed a screening MMSE. Patients who met
MMSE criteria (score ≥ 23) were asked to participate
in 2 interviews: the first in the hospital and a second
one 3 months after discharge. Demographic, injuryrelated data, and scores on the SIP (to provide information on function before the injury), Social Support
Survey, IES, CES-D, and Charlson Index of Comorbidity were collected at the initial interview.
As recommended by Given et al,34 communication
was maintained by mailing a thank-you to patients
who participated in the study in the hospital. The letter mentioned the upcoming 3-month interview and
requested that patients telephone the research team
with any change in contact information. Patients were
then telephoned to arrange the date and time for the
interview. The 3-month interviews were performed in
person or via telephone; at that time, the SIP (primary
outcome measure), IES, and CES-D were completed.
Data Analysis

Descriptive statistics (means, medians, SDs) were
first calculated for all study variables. Correlations
between mean values of continuous variables were
determined by using the Pearson correlation coefficient
for the baseline and 3-month follow-up data. Paired
Student t tests were used to assess for differences
between baseline and 3-month measures. Significance
was set at P < .05.

Results
The feasibility component of the study provided the
most unexpected, yet informative, findings. Because 15%
of the 1500 seriously injured patients admitted to the
trauma center at the Hospital of the University of Pennsylvania annually are older adults, we were confident
that we could acquire an adequate sample. Yet we experihttp://ajcc.aacnjournals.org

enced persistent enrollment difficulties, despite systematic steps to increase the yield. Therefore, we systematically investigated the reasons for the low enrollment.
We had anticipated loss of some patients because of
preexisting cognitive impairments, but not to the extent
we experienced. For example, during a 64-day period, 87
patients met initial screening criteria, but only 10 were
successfully enrolled. Medical records were used to
determine reasons for nonenrollment in the remaining 77
patients (Table 1). Of the 77 potential subjects, 16 (21%)
died during the acute hospitalization. The principal reason for nonenrollment of otherwise qualified patients
was cognitive impairment. Taken together, preexisting
dementia, acute delirium or confusion, and failure to
achieve an MMSE score of 23 or higher accounted for
the loss of 34 (44%) of these potential subjects.
Additionally, 36% of our potential subjects had
signs or symptoms of concurrent medical illnesses
thought to contribute to the injury event (Table 2). Of
note, these signs and symptoms were primarily neurological and perhaps contributed to the high proportion
of patients excluded from the study.
The sample of patients who consented to participate during the entire 18-month enrollment period
consisted of 20 older adults with a mean age of 73.5
years (SD 10.6; Table 3). Of these, 55% were women,
and 70% were white. Most of the patients were married (55%); the others were widowed (30%), divorced
(10%), or had never married (5%). A total of 60% of
the sample lived with others; the majority of these
(77%) lived with a spouse. A total of 20% served as
the main caregiver for another family member.
The leading cause of injury was motor vehicle
crash (45%). Other causes were falls (35%), pedestrian
hit by a car (15%), and gunshot wound (5%). Most
patients (40%) were discharged from the trauma center
directly to their own or someone else’s home and had a
family member or friend available for support. A total
of 35% were discharged to rehabilitation facilities, and
15% were discharged to skilled nursing facilities. Only
10% were discharged to home alone. One half of the
sample anticipated problems in returning to previous
activities. Among the participants, 30% anticipated
legal involvement as a result of the injury.
Only 9 patients (45%) completed the 3-month
follow-up interview. Lack of participation was due to
refusal (20%), death (10%), change in mental status
(10%), and loss to follow-up (15%). Of the 4 patients
who refused participation in the follow-up interview, 2
did so because they did not remember giving consent
or participating in the in-hospital interview.
The patients in the sample had low levels of comorbid disease (mean Charlson Index of Comorbidity 1.3)
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Table 1 Factors precluding enrollment in the study of 77
potential subjects screened during a 2-month period
No. of
subjects (%)

Factor
Persistently obtunded/delirious/confused
Died during hospitalization
Declined enrollment
Dementia
Receiving mechanical ventilation or “too sick”
at time of discharge from the hospital
Psychiatric diagnosis that precluded enrollment
Aphasia from preexisting neurological disorder
Score on Mini-Mental State Examination <23
on screening by a research assistant

23 (30)
16 (21)
13 (17)
8 (10)
7 (9)
5 (6)
2 (3)
3 (4)

and high levels of social support (mean score on the
Social Support Survey 82.4; Table 3). Total SIP scores
were elevated at 3 months but not significantly greater
than baseline. Compared with level of physical disability, as measured by the physical subscale of the
SIP, before the injury (mean physical subscale score
10.9), the level 3 months after discharge (mean physical subscale score 24.5) was significantly higher (P =
.02). The level of depressive symptoms tended to be
lower at 3 months; in contrast, levels of posttraumatic
psychological distress remained elevated, and the inhospital and after discharge levels were strongly correlated (r = 0.74, P = .04). Because of the small sample
size, additional analysis was precluded.

Discussion
Because small sample sizes can be due to sample
restrictions used to minimize the confounding variables
typical of a heterogeneous older adult population,35 we
developed broad entry criteria. Our sampling criteria
were designed to attain a representative sample of
seriously injured patients. The capacity to obtain a representative sample has been identified as one of the
most complicated problems in studies of older adults.36
This problem was indisputably a factor in our study.
Variable patterns of entry and exit from hospitals are
major impediments to acquiring a sample of patients
for a study,37 as are more patient-specific obstacles, such
as impaired vision, hearing, and energy.38 In our study,
the enrollment problems were patient centered and
were primarily caused by impaired cognition. This
finding is significant because patients with traumatic
brain injuries were not included in the population
screened for enrollment.
The effect of medical signs and symptoms that
occur immediately before or during the time of injury
on the risk of injury and recovery from injury would
benefit from additional study. McGwin et al38 found
that risk for recurrent injury is increased in older
162

Table 2 Signs and symptoms associated with the injury
event of 77 potential subjects during a 2-month period
No. of
subjects (%)

Signs and symptoms
None
Syncopal episode or indications of positional
hypotension
Dementia
Neurological symptoms later diagnosed as
cerebrovascular accident
Acute alcohol intoxication
Acute visual disturbances

46 (60)
12 (16)
8 (10)
6 (8)
3 (4)
2 (3)

*Because of rounding, percentages do not total 100.

adults. In that retrospective follow-up study,38 adults
70 years and older who had experienced trauma were
3.25 times more likely than a noninjured cohort to be
hospitalized for trauma during the follow-up period.
Future studies should address the long-term implications for older patients and the impact of recurrent
injury and comorbid conditions.
In our review of previous research on seriously
injured older adults, we found no evidence suggesting
the large proportion of seriously injured older adults
with acute delirium. The regularity with which we discovered patients with acute confusional states was disturbing and is not well documented in the trauma
literature. Of greatest concern was the failure of the
healthcare team to recognize this delirium. Similarly,
Inouye et al39 noted that nurses recognized delirium in
only 31% of patients identified by researchers as having
delirium. In many instances, our research assistants were
the first persons to recognize that a patient was delirious.
A similar situation also occurred in several studies40-42
involving elderly patients who came to an emergency
department; impaired mental status, including delirium,
was recognized only 17% to 33% of the time.
The use of a standardized screening tool such as
the Confusion Assessment Method43 or the modified
version for patients in the ICU44 can markedly increase
the likelihood of appropriately detecting delirium. Both
tools are reliable and valid methods for serially assessing patients more than 65 years old for delirium45 and
should be more widely used in institutions to detect and
treat delirium early. Early detection of delirium is
needed because of the clear link (association) between
delirium and adverse outcomes, including longer
lengths of stay, prolonged neurocognitive deficits after
discharge from the hospital, and increased mortality
rates.45 Early recognition and treatment of delirium can
moderate its severity and effects.46 Inasmuch as the
Society of Critical Care Medicine guidelines recommend routine assessment and monitoring for delirium,47
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Table 3 Sample and key study variables
Mean

SD

Age, y

73.5

10.6

Education, y

12.4

3.1

Injury Severity Score

12.7

8.1

Score on Mini-Mental Status Examination

28.4

1.9

1.3

1.3

11.0
10.9*
10.1

9.2
10.2
10.1

21.7
24.5*
16.0

12.2
14.9
14.8

82.4

21.3

20.5†
12.2
8.2

16.0
10.2
7.8

20.9†
10.7
10.2

14.0
9.2
7.0

18.7
11.6

12.7
9.5

Variable

Charlson Index
Disability, score on Sickness Impact Profile
Before the injury (n = 20)
Total
Physical subscale
Psychosocial subscale
3 months after discharge (n = 10)
Total
Physical subscale
Psychosocial subscale
Social support before injury, score on
Social Support Survey
Posttraumatic psychological distress, score
on Impact of Event Scale
In hospital (n = 20)
Total
Intrusion
Avoidance
3 months after discharge (n = 9)
Total
Intrusion
Avoidance
Depressive symptoms, score on Center for
Epidemiologic Studies Depression Scale
In hospital (n = 20)
3 months after discharge (n = 9)
* t8 = -.2.96, P = .02.
† r = 0.74, P = .04.

critical care clinicians can clearly play a role in this area
by becoming more knowledgeable about delirium,
advocating for use of the proper assessment tools, and
recognizing delirium appropriately.
Attrition was a problem in this feasibility study,
reinforcing previous findings36 that attrition rates are
higher in studies of older adults than in studies of
younger cohorts. A total of 10% of our subjects died
after discharge from the hospital. Further, although we
had enrolled only those patients with decision-making
capacity, we discovered that cognitive impairment
influenced our ability to retain subjects. One subject at
follow-up had substantial cognitive decline that precluded participation. Two additional subjects refused
the follow-up interview because they did not remember providing consent or taking part in the in-hospital
interview. This refusal happened even though the subjects had MMSE scores of 23 or greater, were given a
http://ajcc.aacnjournals.org

detailed consent process including a copy of the consent form, and were sent a postcard of thanks for their
involvement in the study.
In this preliminary study, we sought to explore
factors that contribute to disability after serious injury
in older adults and to uncover barriers to enrollment,
data collection, and use of various instruments. The
injuries sustained by our patients were multisystem
and life threatening. The mean ISS of 12.7 indicates
moderate-to-severe injuries affecting more than a single body system. Although we excluded falls from a
standing position that resulted in solitary hip fracture,
other types of falls were the second leading cause,
after motor vehicle crash, of injury. The falls our
patients experienced were substantively different from
falls from a standing position; for example, one
patient fell from a ladder while cleaning the external
parts of a chimney. Such circumstances indicate that
seriously injured older adults are a mobile and independent group at risk for severe injuries.
Our findings revealed suboptimal short-term outcomes. Of the 20 patients enrolled in the study, 10%
died unexpectedly after discharge. For 1 patient, death
was due to a comorbid condition that may have been
aggravated by the injury. These findings indicate that
in-hospital statistics alone do not fully indicate the mortality rate in older adults after serious injury. Physical
disability was significantly higher at 3 months after discharge than it was before the injury. This finding is
consistent with the results of previous studies20,48,49 in
younger adults. Our study does not provide information as to whether this disability remains stable,
improves, or potentially leads to a decline in function
over time, and as a result, this focus is an important
one for future studies.
Levels of depressive symptoms after discharge
were lower than in-hospital levels; however, the levels
of psychological distress were not. Levels of posttraumatic psychological distress were elevated during hospitalization and remained essentially unchanged 3
months after discharge. Posttraumatic psychological
distress is often unrecognized in clinical settings50;
thus, our findings suggest that patients should be systematically assessed for psychological distress both
during their hospital stay and after discharge.
Although our small sample size precluded an
examination of the effects of elevated levels of distress,
previous research20 indicated that psychological distress
contributes significantly to ongoing disability. The psychological responses to traumatic injury in older adults
and the effects of the responses on recovery after injury
are important areas for future inquiry. The unexpectedness of traumatic injury most likely plays a role. Unlike
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the situation before elective surgery or other procedures, no preparation is done for an injury; thus, the
risk for depression and posttraumatic stress after an
injury is increased.50,51 Clinicians should assess patients
routinely for signs of these disorders and should provide additional support because these disorders can
markedly affect reserve and functional outcomes.50,52
These short-term findings raise several concerns.
A total of 40% of the sample lived alone before the
injury and did not have assistance readily available at
home after discharge from the hospital. Furthermore,
an additional 20% were caregivers before the injury
for another adult living in the household. This finding
suggests that disability after injury, even over the
short-term, is potentially a problem for patients and
their family systems.

Limitations and Future Directions
In future studies, investigators should anticipate the
degree of cognitive impairment we found in this cohort
of seriously injured older adults and incorporate it into
the study design. Because of the high index of social
support of the patients in our study, we suggest that
future studies incorporate broader entry criteria, consent processes that include family members when possible, and use of proxy respondents. Each of these steps
would ensure a broader and more accurate description
of the recovery of seriously injured older adults.
Because of the small sample size, multivariate
analysis could not be used to examine the influence of
key study variables on disability after injury, and our
conclusions should be considered preliminary. Nevertheless, our findings are important and indicate potential directions for future work. Our sample included
only those older adults who had sufficient cognitive
capacity to provide informed consent and to participate in the interviews. This sample, then, was most
likely a healthier cohort than the broader population
of seriously injured older adults. Although the Charlson Index of Comorbidity is a valid tool for evaluating
the effects of comorbid conditions on mortality, the
scores may not adequately reflect the effects of these
conditions on function. In older adults hospitalized for
medical reasons, delirium is an independent predictor
of persistent poor cognitive and functional status in
the year after the hospitalization.53 For this reason, the
disability of the patients in our study most likely represents a problem of much greater magnitude.

Summary
Serious traumatic injury is a substantial health
concern in the increasing population of older adults.
Because older adults are a vulnerable group who have
164

less physiological reserve than younger persons do,
investigating the outcomes of traumatic injuries and
identifying risk factors for suboptimal recovery in the
older group is important. Our findings indicate that
mortality, physical disability, and psychological distress after discharge are high in seriously injured older
adults. Our experiences in conducting the study illustrated some of the difficulties experienced in obtaining
data on seriously injured older adults and in following
up the patients in a sample over time. Coincidentally,
the challenges posed by this study also revealed a substantial cohort of seriously injured older adults with
acute confusional states that generally went unrecognized by healthcare providers. Critical care clinicians
can aid secondary prevention efforts and improve outcomes in traumatically injured older adults by using
standardized assessment tools to detect delirium and
acute confusional states. Through early recognition
and initiation of appropriate interventions, the severity
of delirium can be diminished or prevented.
ACKNOWLEDGMENTS
This study was done at the Hospital of the University of Pennsylvania. It was funded
by the University Research Foundation, University of Pennsylvania. We thank
Michele Balas, PhD, CRNP, for her assistance in data collection.
REFERENCES
1. Centers for Disease Control and Prevention. Healthy People 2010: injury
and violence prevention. Available at: http://www.healthypeople.gov
/Document/HTML/Volume2/15Injury.htm. Accessed December 27, 2005.
2. National Center for Injury Prevention and Control. WISQARS nonfatal
injury reports, 2001 and beyond. Available at: https://webappa.cdc.gov
/sasweb/ncipc/nfirates.html. Accessed December 27, 2005.
3. MacKenzie EJ, Morris JA, Smith GS, Fahey M. Acute hospital costs of
trauma in the United States: implications for regionalized systems of care.
J Trauma. 1990;30:1096-1103.
4. Shinoda-Tagawa T, Clark DE. Trends in hospitalization after injury: older
women are displacing young men. Inj Prev. 2003;9:214-219.
5. Binder S. Injuries among older adults: the challenges of optimizing safety
and minimizing unintended consequences. Inj Prev. 2002;8(suppl 4):iv2-iv4.
6. McGwin G, Melton SM, May AK, Rue LW. Long-term survival in the
elderly after trauma. J Trauma. 2000;49:470-476.
7. Taylor MD, Tracy JK, Meyer W, Pasquale M, Napolitano LM. Trauma in
the elderly: intensive care unit resource use and outcome. J Trauma.
2002;53:407-414.
8. Jacobs DG. Special considerations in geriatric injury. Curr Opin Crit Care.
2003;9:535-539.
9. McKevitt EC, Calvert E, Ng A, et al. Geriatric trauma: resource use and
patient outcomes. Can J Surg. 2003;46:211-215.
10. Rice DP, MacKenzie EJ & Associates. Cost of Injury in the United States:
A Report to Congress, 1989. San Francisco, Calif: Institute for Health and
Aging, University of California; Baltimore, Md: Injury Prevention Center,
Johns Hopkins University; 1989.
11. Purdue PW, Watts DD, Kaufmann CR, Trask AL. Differences in mortality
between elderly and younger adult trauma patients: geriatric status
increases risk of delayed death. J Trauma. 1998;45:805-810.
12. Hannan EL, Waller CH, Farrell LS, Rosati, C. Elderly trauma inpatients in
New York state: 1994-1998. J Trauma. 2004;56:1297-1304.
13. Richmond TS, Kauder D, Strumpf N, Meredith T. Characteristics and outcomes of serious traumatic injury in older adults. J Am Geriatr Soc.
2002;50:215-222.
14. Grossman M, Scaff DW, Miller D, Reed J, Hoey B, Anderson HL. Functional outcomes in octogenarian trauma. J Trauma. 2003;55:26-32.
15. Clark DE, Chu MK. Increasing importance of the elderly in a trauma system. Am J Emerg Med. 2002;20:108-111.
16. Bureau of the Census. Projected population of the United States, by age
and sex: 2000 to 2050. Available at: http://www.census.gov/ipc/www
/usinterimproj/natprojtab02a.pdf. Accessed December 27, 2005.

AMERICAN JOURNAL OF CRITICAL CARE, March 2006, Volume 15, No. 2

http://ajcc.aacnjournals.org

17. McCusker J, Kakuma R, Abrahamowicz M. Predictors of functional
decline in hospitalized elderly patients: a systematic review. J Gerontol A
Biol Sci Med. 2002;57:M569-M577.
18. Inaba K, Goeke M, Sharkey P, Brenneman F. Long-term outcomes after
injury in the elderly. J Trauma. 2003;54:486-491.
19. Nagi SZ. Disability concepts revisited: implications for prevention. In:
Pope AM, Tarlov AR, eds. Disability in America: Toward a National
Agenda for Prevention. Washington, DC: National Academy Press; 1991:
309-327.
20. Richmond TS. An explanatory model of variables influencing postinjury
disability. Nurs Res. 1997;46:262-269.
21. Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”: a practical
method for grading the cognitive state of patients for the clinician. J Psychiatr Res. 1975;12:189-198.
22. Bergner M, Bobbitt RA, Carter WB, Gilson BS. The Sickness Impact Profile: development and final revision of a health status measure. Med Care.
1981;19:787-805.
23. Liang MH, Cullen K, Larson M. In search of a more perfect mousetrap
(health status or quality of life instrument). J Rheumatol. 1982;9:775-778.
24. Baker SP, O’Neill B, Haddon W, Long W. The Injury Severity Score: a
method for describing patients with multiple injuries and evaluating emergency care. J Trauma. 1974;14:187-196.
25. Baker SP, O’Neill B. The Injury Severity Score: an update. J Trauma.
1976;16:882-885.
26. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying prognostic comorbidity in longitudinal studies: development and
validation. J Chronic Dis. 1987;40:373-383.
27. Sherbourne CD, Stewart AL. The MOS Social Support Survey. Soc Sci
Med. 1991;32:705-714.
28. Horowitz M, Wilner N, Alvarez W. Impact of Event Scale: a measure of
subjective distress. Psychosom Med. 1979;41:209-218.
29. Brewin CR, Holmes EA. Psychological theories of posttraumatic stress
disorder. Clin Psychol Rev. 2003;23:339-379.
30. Radloff LS. The CES-D Scale: a self-report depression scale for research
in the general population. Appl Psychol Meas. 1977;1:385-401.
31. Davidson H, Feldman PH, Crawford S. Measuring depressive symptoms in
the frail elderly. J Gerontol. 1994;49:P159-P164.
32. Kurlowicz LH, Striem JE. Measuring depression in hospitalized, medically
ill, older adults. Arch Psychiatr Nurs. 1998;12:209-218.
33. Champion HR, Copes WS, Sacco WJ, et al. The Major Trauma Outcome
Study: establishing national norms for trauma care. J Trauma. 1990;
30:1356-1365.
34. Given BA, Keilman LJ, Collins C, Given CW. Strategies to minimize attrition in longitudinal studies. Nurs Res. 1990;39:184-186.
35. Urman GC, Urman HN. The challenges of conducting clinical nursing
research with elderly populations. AORN J. 1990;52:400-406.
36. Bowsher J, Bramlett M, Burnside IM, Gueldner SH. Methodological considerations in the study of frail elderly people. J Adv Nurs. 1993;18:873-879.
37. Anderson MA, Forman MD, Theis SL, Helms LB. Unanticipated results of

http://ajcc.aacnjournals.org

38.
39.

40.

41.

42.
43.

44.

45.

46.

47.

48.

49.
50.

51.

52.
53.

continuity of care research with the elderly, 2: health systems issues. West
J Nurs Res. 1997;19:531-535.
McGwin G Jr, May AK, Melton SM, Reiff DA, Rue LW III. Recurrent
trauma in elderly patients. Arch Surg. 2001;136:197-203.
Inouye SK, Foreman MD, Mion LC, Katz KH, Cooney LM. Nurses’
recognition of delirium and its symptoms: comparison of nurse and
researcher ratings. Arch Intern Med. 2001;161:2467-2473.
Hustey FM, Meldon SW. The prevalence and documentation of impaired
mental status in elderly emergency department patients. Ann Emerg Med.
2002;39:248-253.
Elie M, Rouseau F, Cole M, Primeau F, McCusker J, Bellavance F. Prevalence and detection of delirium in elderly emergency department patients.
CMAJ. 2000;163:977-981.
Lewis LM, Miller DK, Morely JE, Nork MJ, Lasater LC. Unrecognized
delirium in ED geriatric patients. Am J Emerg Med. 1995;13:142-145.
Inouye SK, van Dyck CH, Alessi CA, Balkin S, Siegal AP, Horowitz RI.
Clarifying confusion: the Confusion Assessment Method. A new method
for detection of delirium. Ann Intern Med. 1990;113:941-948.
Ely EW, Margolin R, Francis J, et al. Evaluation of delirium in critically ill
patients: validation of the Confusion Assessment Method for the Intensive
Care Unit (CAM-ICU). Crit Care Med. 2001;29:1370-1379.
Truman B, Ely EW. Monitoring delirium in critically ill patients: using the
Confusion Assessment Method for the Intensive Care Unit [published correction appears in Crit Care Nurse. June 2003;23:14]. Crit Care Nurse.
April 2003;23:25-35.
McNicoll L, Pisani MA, Ely EW, Gifford D, Inouye SK. Detection of
delirium in the intensive care unit: comparison of Confusion Assessment
Method for the Intensive Care Unit with Confusion Assessment Method
ratings. J Am Geriatr Soc. 2005;53:495-500.
Jacobi J, Fraser GL, Coursin DB, et al. Clinical practice guidelines for the
sustained use of sedatives and analgesics in the critically ill adult [published correction appears in Crit Care Med. 2002;30:726]. Crit Care Med.
2002;30:119-141.
Richmond TS, Kauder D, Schwab C. A prospective study of predictors of
disability at 3 months after non-central nervous system trauma. J Trauma.
1998;44:635-643.
Richmond TS, Kauder D, Hinkle J, Shults J. Early predictors of long-term
disability after injury. Am J Crit Care. 2003;12:197-205.
Green MM, McFarlane AC, Hunter CE, Griggs WM. Undiagnosed posttraumatic stress disorder following motor vehicle accidents. Med J Aust.
1993;159:529-534.
O’Donnell ML, Creamer M, Pattison P. Posttraumatic stress disorder and
depression following trauma: understanding comorbidity. Am J Psychiatry.
2004;161:1390-1396.
Magnan MA. Psychological considerations for patients with acute wounds.
Crit Care Nurs Clin North Am. 1996:8:183-193.
McCusker J, Cole, M, Dendukuri N, Belzile E, Primeau F. Delirium in
older medical inpatients and subsequent cognitive and functional status: a
prospective study. CMAJ. 2001;165:575-583.

AMERICAN JOURNAL OF CRITICAL CARE, March 2006, Volume 15, No. 2

165

